Comparative studies on aldose reductase from bovine, rat and human lens.
A purification scheme for aldose reductase (alditol: NADP+ 1-oxidoreductase, EC 1.1.1.21) developed using bovine lens tissue including an affinity chromatographic step is presented which is particularly suited for small quantities of lenses. Using the affinity chromatographic method as a key step also makes it possible to obtain preparations of rat lens aldose reductase which are homogeneous. The behavior of crude preparations of aldose reductase from human lens on both ion-exchange and affinity chromatography was similar to the chromatographic behavior of the enzyme from rat and bovine lens. Comparative studies of aldose reductase obtained from the lenses of the three species demonstrate the similarity of the enzymes. These comparisons were based on molecular weights, isoelectric points, chromatographic behavior and kinetic data. Homotropic cooperativity for both NADPH and glyceraldehyde, as evidenced by a downward curvature in the Lineweaver-Burk double-reciprocal plots, had been demonstrated for aldose reductase obtained from bovine lens (Sheaff, C.M. and Doughty, C.C. (1976) J. Biol. Chem. 251, 2696-2702). Similarly, cooperativity was observed with the enzyme from both rat and human lenses and the apparent Km values at both high and low concentrations of substrate are comparable for the lens aldose reductases from all three species for both substrates.